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There has been considerable interest in recent years in the possible formation of carcinogenic compounds in vivo from precursors present in drugs and in foodstuffs. In particular, a reasonable argument for the formation of potent carcinogenic nitrosamines and nitrosamides from ingested nitrite and nitrosatiable amino compounds has been presented by several workers (Montesano & Magee, 197J; Sander & Schweinsberg, 1972; Preussmann, 1974) .
During an investigation into the possible in vivo formation in the rat of N-dimethylnitrosamine, evidence was required for the formation of this carcinogen from precursors administered into separate sites. Consequently, of the precursors used in the present study, dimethylamine was injected into the peritoneal cavity with concurrent administration of sodium nitrite into the stomach. In the mouse, Friedman, Greene & Epstein (1972) have shown that 85 % of a large oral dose of sodium nitrite disappears rapidly from the stomach within 10 min. Similar results have been obtained for the rat, where none of single 8 mg dose of sodiuq' nitrite could be detected in the stomach after abol!t 25 min (R. Montesano, personal communication) . Since the acid conditions in the stomach are required for the optimal production of dimethylnitrosamine (Magee, Montesano & Preussmann, 1976) , it seemed desirable to attempt to prolong the contact between the 2 precursors by continuous intragastric infusion of the sodium nitrite. However, a difficulty was encountered in finding a published procedure for continuous oral administration in the unanaesthetised rat. This was overcome by developing a simple apparatus, easily made in the laboratory, with which substances could be infused for a variable period. The limiting factor to the length of this period was the inability of the animal to eat or drink because of the restrictions imposed by the apparatus. 
Materials and methods
The apparatus is illustrated in Fig. 1 and its use in Fig.  2 . Of the numbered items in Fig. I , item 1 is made from 0'813 mm diameter (21 gauge) hypodermic needle tubing. The crosspiece fits in the mouth and the sides run back and downwards on either side of the outside of the jaw, to fit into and be confined by a plastic 'snapper' clip.
Hem 2 is fashioned from 1·22 mm diameter (18 gauge) needle tubing. H passes into and to one side of the mouth for a distance sufficient to prevent the plastic cannula it carries from coming into contact with the teeth. It should not be so long as to damage the back of the mouth. The tubing runs back externally along the side of the head, through the opening of the 'snapper' clip, emerging tilted upwards to deflect the cannula away from all possible entanglement with the limbs.
Item 3 is a lightweight, adjustable insuloid 'snapper' clip which is available in several sizes (Fisons Scientific Apparatus, Bishops Meadow Road, Loughborough, Leicestershire, LEI J ORG). The clip should fit closely around the animals neck but not so tight as to impede respiration in any way. Item 4 is a po]ythene cannula with an overall diameter of 0,635 mm (e.g. pp. 10, obtainable from Portex Ltd, Hythe, Kent, CT21 6JL), and item 5 a soldered joint attaching the different gauge needle tubings. Fig. 3 . Apparatus lor certain intratracbeal or intraoesopbageaJ intubation. The anaesthetised rat is suspended by its forelegs on the clear plastic plate and a paediatric laryngoscope (foreground) with its speculum removed is used to illuminate the interior of the mouth.
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The overall size of the apparatus will depend on the size of the rat to be used and can be determined without difficulty. Introduction of the cannula into the oesophageal opening in the present study was carried out using an apparatus (Fig. 3) described by Dickens, Jones & Waynforth (1966) . This allows the tracheal and oesophageal openings to be seen so that intratracheal insertion in error can be avoided completely. Although thj: use of this apparatus facilitates intubation, an adequate alternative would be to insert into the anaesthetised rat, a blunted large-bore hypodermic needle of length sufficient only to reach the stomach (Waynforth, 1969) , thread the cannula through this and withdraw the needle, leaving the cannula in situ. Before the animal recovers the free end of the cannula can be threaded through the apparatus, which is then fixed in position in the mouth.
For the duration of the infusion, it is necessary to confine the animal and this is done by placing it in a Bollman (1948) or similar close-fitting restricting cage (Fig. 2) .
Results and discussion
The experimental animal shows an initial period of struggling, but apparently soon becomes adapted both to the facial apparatus and to its confined surroundings.
The use of drugs to tranquillize the animal during the experiment was not possible because of possible interference in the interaction between the 2 precursors and in the subsequent metabolism of any dimethylnitrosamine that may have been formed and which requires metabolism by the liver and other organs to become biologically active (Magee et al., 1976) .
The successful use of the apparatus has been demonstrated by the finding of N-7-(l4C]-methylguanine in the urine after giving rats a single intraperitoneal injection of 14C-Iabelled dimethylamine followed by a continuous infusion of a solution of sodium nitrite intragastrically for a period of 4 hours (P. N. Magee & J. W. Rolsman, unpublished observations).
The presence of 7-methylguanine implies the interaction of the 2 precursors, probably in the stomach, with the formation of N-dimethylnitrosamine, whose subsequent distribution and absorption in the body results in the alkylation of the purine and pyrimidine bases of DNA (Magee et al., 1976) . 7-methylguanine, one of the components formed by this alkylation reaction, is excised from the DNA and excreted in the urine.
